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(57)Abstract; 

PROBLEM TO BE SOLVED: To improve the resolution of an A/D 

converter. ... 

SOLUTION: A switching control means 317 executes switching control 
of a switch means 316 based on a control table set corresponding to 
the polarity of an input voltage to a differential amplifier 314, to thereby 
execute output control of a reference voltage (0 V or DC 5 V) from a 
reference power source of the differential amplifier 314. Hereby, the 
switching control means 317 can square an input voltage from the 
differential amplifier 314 to the A/D converter 315 with an input voltage 
range of the A/D converter 315 in each polarity inversion. It is -not 
required that the input voltage range of the A/D converter 315 is 
divided and used half-and-half in each polarity inversion as before, and 
the input voltage range of the A/D converter 315 can be used fully, to 
thereby acquire double resolution compared with hitherto, and the 
resolution of the A/D converter 315 can be improved up to its original 
resolution. 
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fz(iOV) <DMtii^i:WU?>ii(DX-f>?>, 

[0054] >mmmm 1 7{i-?^ xnnye^ 
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^SrlB-gtSROMSlTat, 

t . C PU 3 1 7 b*<=&mSr^ 

ciiSr^tTV^I). 

[0055] ns.ftwmrnyyMzhnhX'^ >rf 
$ij®l7"a/9AlcMiiU>tr— tT. -y 

^^S311, 3 13, 3 16tcSt1-S7ry:5r7®]13Prt 
^S'lffllr-7';l^tt?8*'', ROM 3 1 7 
$tlTfcO. 1 7J±. ®JflHT-7';U- 

"/f-#S3 11.31 3<7)3l-y5l-7®lt0^1t 
■5 -y^^S3 1 <t ^ 

tsSro’CV'l.. .KOSIffliT— 7';Wi, 

S3 1 l«9:ty/^7tCj:'>’C. MMlliiliS§3 1 4twJt 

>y ^ 2 l*^StRSfVCV'>I.O 

(CS-:JV 0Vfciy^DC5V SS? 

■fl, J: >y^¥S3 1 6c0i)#*^$n7:v^ 

I.. 

[0056] mtumm 1 7ti, X't >yf-#S3 
1 6comuMm<^^^ •®EH-ai#^S3 ico^T<?5i!i 

S3 1 7ti3V^T. 1 4>^OA:>jmE 

c9®4*^]BtT'#S. C:<50CfcA'<o. 

1 7{i, ^ 

i*l±DC5V) SrMiJlifiS3 1 4<9— :^rOA:^4ilf’ 

-y^^S 

[0057] ±iemi=J: •) . ar. 

^ ^~:^3'yX'( -yi-l cmy^tiXm^ECV 
4*'lBi!jL. WL%M2<n^-))l^WBzhh:^-i -y^4 

^ V)\—9 5 . A 5{i. ISMM2 

i}^(,com)l^3ll^(^»Wz^LXmWM6 

[0058] ZCDt^ . -y ^ 2 1 

t-r. |gl#a«9«jfi:/o>yi^ 
2 l<D9MWct:':iyTy'*)'3 1 2hzmW (3tf— ) "f 
htiMz. -emtSiJ^SS 1 7ti. 

||l#gc9Bjfi7'n'y^'2 l<^WiiJ:^S^'2 1 

-y^^as 1 1 i^y 

'yf-#S3 1 Hi^T4-7) >y 

f-#^S3 1 3**Jf7'fSi:^^l*3yTyt3 1 2<^M€ 

h, 

[0 0 5 9] ^7.^ yf-#S3 1 l?:^7fC 



ayr>^3 l 2i::^®fi7’n>y72 l fciSrjgBft^^ 
i:, -yf-^S3 1 3S:^yU-c, ziyfy^^ 1 2 

liZWi. 1 #S -y 7 2 1 co«jfi«E 

(09;t{fDC2OV) S:llii)tiifiS314KA^J§-^ 

I,. z<ntt. 1 7{i, 

>y-f#S3 1 6Sr$)aitT«5?m®OV 
A/Dny-'W315 

<0A7]lffiKEI ( 0 V~D C 5 V ) ^ 7Mzm i 7 
IC. Mllia®^ 3 1 4 5 t^t 3 , 

[ 0 0 6 0 ] 5 ^>tc, n»ti®s3 1 4t'^Biite (y 

^ yfiS^^ctimESS) A/D 3 

y)\—7 3 1 0 A/D3t^ 

®E«!a) $iiS. A/DayA-^^315*»^>cDl^{ii 
Mi&MST-i' li. Hypt^rV't^S 

[ 0 0 6 1 ] »:»=, m2#S«0«ift7'O <y 7 2 1 
BE^7yry-9‘3 l 2l;:B® (7t— ) i-i>^zMz. 
$I110#S3 1 7li, SIJISt— - IS2#@ 

-y 7 2 1 2 1 atZ^^^tlJZ^ 

T.'f 'yf-^-S3 1 1 t:^y (ffi<DX>f >y^¥-S3 1 Hi 
:^-C3f7) Z(Dt^. ayry'i‘3l2l,zW^ 

^tiimmmEii. Biiiiiiomi#0‘D€fe7'n-y7 2 1 
cot^tii> ^(X>W&.ifWMEX^''h . 

[ 0 0 6 2 ] ^ mtmms 1 7 {i, 

-kx^ >yf-#S3 1 1 tX7 
yr'y-fS 1 2 tkMMX^ >y 7 2 l i; SrjgSr LfcfS 
tc. X>[ -y^#S3 1 3Sr^ytT. ayT'y^S 1 2 
tcsi. htitzm2^scommxu >y 7 2 1 comamE 
(f?l|i.{fDC2 OV) S:lliiiilals3 1 4tcA^3§‘'i 
1. z(T)bt. •emi.»Jffli^S3 1 7{i, mf-x>\y 
hz£'7\i'*X X-i >y^^S3 1 6S:®ll®U'C#2S^BilDC 

5vm^StR$-<i:l). A/D^y-'W 

3 1 5(DA7J®E®H (DC5V~0V) S:7;H:ffi3 
i HiJlii|iS3 1 4*^«EHi:^]5:ff 3 . 

[006 3] ^hiZ. Hi)lMlill314'tlli)«te(7‘ 
yVmttziiWKmm) Siut«?fittE«i> A/D 3 
yj-s—7 3 1 0 A/D^^ (®ifi 

SilS. A/D3yy^'-73 15**^>7)^^^l 
€jfi€Er-7 (T/7;yr-7) <i. Il7r:t^''->SS 

;^n3ytTj:.~7ti'5'CSE<^®l^iT-&o 

[0064] &±izX •) . 1 . m 

;t®J[S#S3 1 7*^> Hi!lJiitiS3 1 A'^co^JlMSfO 

f-^S3 1 e^Wktmmhzbx. iii)titeS3 1 
4c7)^^i®AMo7)*JPttE (0Vi:DC5V) i^:fj 

zcntzib. 1 7{i, ®tR 

^«jtiiiS3 14*'^>A/D3yA-7315 

^7)A^]BE^A/D 3y>>'\-7 3 1 57)A^)BE®H 

«e5R7)i3KA/D3yA'- 

73 1 
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A/D 3 3 1 SffiXii 

^■C2^co^^)»||5:^l|.t^tC, A/DnyA-^^31 

[0 0 6 5] (HJ0g®2) A/ 

D 3 y A'-:7 3 1 5 -t 5 >y ^7 y y y' ( A:>]«SK 

H) aS)iSiiS3 1 

Sr, R!|S1-?.ia!lti«iSI3 1 4^cDA:^«E<D®t (IE 
SrjtJit) tcjStTA4 -/f-^g3 1 6TWmii>J:o 
m&ti®si3 1 4(om 
RSg-fSA7]«Eco®t (EtJttiA) (Cist 
TD/A3yA-:?*>iiai*mff (rty-fe-y hSBE) ^ 

[0066] 03ii, 

cm2 tmm^m^mti>m(z(m~comi 

[0067] 03 fcfev^T , aimEffiisiasreiiiK-t 
l.mEl^^i¥S3 1 aii, ni&ti®^3 1 4iomes 

LxcoD^Avyj’^- 
3^3 1 6At, ®|ffllT-y;Kza-:Jv^-CD/A3y/N'- 

3^3 1 6Acoin:f]mMss:$tm-?>mMsmm 

^g3 17AfcSr^rLTV^|,. 

[0068] D/A 3 yy\'-:7 3 1 6 Ati, SSirnff^ 
±mm3 i7Ai>^0mT-3'izfstx. mat 

Zifiti. CPUt 

[0069] 1 1 am. x-i y 

t#S3 11,31 3iDtyt7r-rS'tS?JGL*;:^4 
•yf-SflwaJ:>]|*l$oflffliT-r;Uia'7v^T, D/A3 

y^<-73 1 6AtC0JfflIt-7S:aj*t-St.<9TJ)§. 

Hi)iiliSl3 14^0A:^J«E0fii1tJ±, X 
4 -yf-tas 11,31 3«59tyt7t-;?fcJ:-5T«* 
iroTv^i). 

[0070] KU:(t J: 0 , ^mm2 tc iWf , D/ 
A3yy\'-73 1 6AJi, 

muox^ 1 emu^mzM (Dcsvtjj: 
D^OV) tnm<n'&m:%h:L'tifiX'tX. 
•CA/D3yA'-3^3 1 5(7)ra-»|g^ 2fiscctl.c:i;^' 
X%h. 

[ 0 0 7 1 ] 1 , 2XM. 

1 7^»pmEig4®jffli#g3 1 lAifi. 

JiS3 1 4^c0A*mEcDffitti(51^i*Po'CV^|.J©^T 

$>'>x. mmm3 i(D^X(!omiP3"f 

-H, m 

^t<^mi'(omms^m^ixti<ztx\ m 

tcD|£SL*»PttEco-*lffl*5, 1/ 



t CD fc JijficDi: # , A/D 3 yy-^-^' 
3 1 5*‘(3<0«iajm?ftmESr, 02^*«03cDgaS»:: 
3 ^^^fflg^tSlffll^S3 1 7^*PlE^SiJffll^ 
S3 1 7A(cA*UT, mimmm3 1 
E^®lfflI¥S317A(DCPU (v47D3yti- 
9) 4s:3R<DA/D3yA'-3' 

315<DA*lffi®a (0V-DC5V) 
iD, CPU ('74 7u3ytfa-3') ti. A*«E*^± 

tfZM. 

«EttSr, 1 7^?>^mEi^sij»¥ 

S3 1 7Ammuzmz. miz. s®, 

EM^Lx. mmmmE (numcoMmnm^ 
M) izm^lX. EU^mmM^^i-i^iztfiM 
J:k\ gfc. miz'^^U^mWET. iEtv^ffl^H- 
ssuyi^^t, l^tA*«ffSrffl!CDSiIco^«BEt-roje 
i.TH-®L, -5-<0iJS, TISvw«V><Dai*«EE*S«S- 
#T, St)<D^«j®SS^mcom?l!!llEH-Jiffi*«iEL*‘ 
■o^Z t Sr tai2t§ Ztjt^T^ ^ . 

[0072] zcoi 3 iz. mtmm3 1 7^^>m 
WE^^ms3 1 7AM-tti^ti. mmm i 
4'\<^x:>jms(omMmtfcmtLx. 
WEM^mtzmim<0AyDayj'<-:ff31 51)>t>cr> 

A/DSaaaj:D («iai«?l!!SE) tfi. A/vayj^-^ 

3 1 5cDA*«E®HcDiJSiit{imv>o{fv>cD«E 
fiSrSfC V I, 

Xdlzmt^iy<OXhh. ZillZi-yX. HSHilsIl 
3 1 4AcDA*«E<OStt35f^tcD^A)^v^ri'^TS>oT 
t, X'f >y4-^a3 1 6^D/A3yyW3 1 6ASr 
»J«ILT, ia!JlM«i^3 1 4A.<;)A:<]«EcD®±tciBt 
tusitiisss 1 4 hcommE^mizHimmi 
ztifxth. 

[0 0 73] (H^S3)±lSlli©e®l. 2-C(i, 
A/D 3yy-v-7 3 1 5mmm^:2mz-tim^Mx> 
t^ifeJS®3t'{i, A/D3yy<-7 
3 1 5cOj^m^:2i^}il±mmztl^X%^. 

[ 0 0 7 4 ] 04ti, ^m<mimm3i,zm^wE 
thaitacDSSi5«jSf^S:.T^tiii*s0T*^s. mizm^ 
X. $iims3 1 7B{i, ±immm2com^tm 
iz. 2fStDmmizxmmmE(om?:if\>K mizi^t 
ATimsizMix, ixmis 

Sr#tl.t^fc, m474 vi-mt ixcr>x>( -/t# 
S3 19, 3 2 0Sr®]fflltrlH!|tM1i^314BcD^ 
&mi:mzmti>m2mx.Mmmt L-coisig 
^^tstcDX'*!.. mwEm$immi. mm 

|®SI3 1 4 BA<OA*«EcDffittKjEtt, 

LT<DD/A3yy'<-7 3 1 6 BA»/3<D^m 

E^mwimi>i><ox$>?,. tfz. m2wmiMm 
Hi, imiii®l§3 1 4 B^coA:timE<Dffitti;i5t 
X , t'4 y G ^ tJtlg4 X 
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'yf-#^S3 1 9. 3 2 0S:^OM 
[007510^0. ®l^S3 17B{i. 2JSS<0« 

‘yf-¥S3 19. 320izX*)y 
D/A3y-'’'-:J'3 1 6BOffi:)]l| 

Mi)t81iSS3 1 4B*'<oC0®Eai^)®5-A/D 
3WW315C9A7jmE®H (0V-DC5V) |*I 
t,zmhXommthi>(DTi>^. ztuzX'^x. a 
/D 3yy\'-^'3 1 5i,zMtX2^&± (^fg) <r>>m 
m^^hz.'tifx%hh<r>xhh. 

[0076] 0 . mmz. A/D a y^'- 

^^3 1 5CO:^3tk<Oim^X\ ®jfittEfi?«xtfDC 2 OV 
<xiz. -cODC2 0V^t>'>fc$a*KMI> 
fzMz. gj)rtltili^3 1 4 BcO^^ yGlrffl^'t2>®tn; 

7^#-S3 1 9. 3 2 0fc<t-5T(a)}S;t®l®l 
L. y^yo^0lli.(f2®K-f^. dix/imiJ. 

{?9;Hf D C 4 V<0A7)®EC^ tT DC8Vl:A/D3 
yj<-i'3l5izK-)jLXLto, ^ZX\ D/Arjy 
3 1 5j-7-fe-y bm 

EfitL'C. DC-SVSriS^-rSt. A/Dr?yyN- 
731 5^tDA:<jmEffiH«i. DC8V-DC5V = D 
C 3 V t 0 . A/D 3 yy^'-7 315 ^^coATimEE 
'?-ODC3VtitjeLfcmEffit 
LT «ffi€E2rlta!l-r 6 ^tifX^h, ttz^Y'^yG 
^:2iSI,zi-^ZLtX\ A/D3W-?-7 3 1 57):2|s*iO 
^Mlg«02(§. (s!5fecO^MtS<^4(g (±IS^^g) 

[00 77] tU:cD:fr&SrfflV^|)ifC. HII)tiiteS3 
14B*'AA/D3yA'-7 3 1 5-^<DA7]1lffiSrA/ 
Dayy'C-73 1 50A*«E®!Ht=Mli5$-ii:l.^ittT 
MI6ti1iSl314B£7)//yS:t>W^;tl.^t 
t\ A/D3yA'-73 1 5<D^)-)lf«gS:J:')St«l’5:^» 
m. BP^. iS41^fflt-CVM>A/D3yA-73 1 50 
^(gOt))-|Sig’C«?fi€EOtf-ffl*'''C§l). C03t0. « 
jfi«Eon-a!i tM-r I. -y /*''Brsg-C'i) h . 

J; A/D 3 yy<-7 

A"-?. 

tz»^] axhV^y. HSffiWOfM. dSttPffit*' 

-oj;a 

C, A/D3yy\'-70iIlfflp°p*''ffifflt'§?.^fc*i> A 
§^7U'yb’C'S)l>. CliHi. - — 

•y^;PyK#S^jfi^9^’7A-f:ty"<^®fi=5ri:\ SAW 

«ct[. m=6ri^. 1S«^^ 

t^tiht^hX%h. 

[ 0 0 7 8 ] . mmm. i ~3 -ca. :m^<^ 

SgcO«jfi/D>y7 2 1*' 
S attftil 2 0«* Srfflv^•C®llrt I. . 



I. i i: l> tOffcl) . 

[0079] ttz. ±faniSJ^®i~3-c{i. yi-^ry 
r-ciasti®^ SrfiljStTm?fittE5r 

HS^tgf J> 0 > 1 ~ 3 1 

[0080] 

[IfeBJO^a^] lAW- i 0 . 1 1 iWf. 

tJE tt 

^OA7j€ESt A/D A^l®EKfflCitJS§ 

■(i-l. i i: 5 (c A/D^^'SOAT jH 

EIMS-Jr 

:5r<. A/DSE^#SOA7lttEIEHtr7/WKfflV'»|)i 

i: T . (s^JfeO t) Otit'^'C 2 (gOi)^(l5rf#2> i: 

A/D^^S0^8llgSr2|s:3ft0^J}|Sgt:5i(S-r 
h:ztifiXth> 

[0081 ] tfz. 

#gol3fitlE5r K;l^#SC:A:»l'f . 

A7]®E^ A/D^#SOA7]®EEHtMfS§-^?> 
ClkfciO. ^5fe0t,0liJt^-r2^0^MffiSr#6fc 
A/D|gm^SO^i-jgtgSr:$:*0^^tgtK#-r 

[0082] »^3B3. 4tJ:itlf. 

(T)i^i,z!$itXf^3X't - 

S'^O A7}®EOfilft Kl5 t-T ^P®E^ 
ai73SiJ(i t it 0 -f l> -f S ^ 

[008 3] »««5tJ;ixK. 

g^OA*«EO®1t*^ -yf-SOffll 

#a(i. x>( ^7:^37. 

[ 0 0 8 4 ] S ^.Iw. H^«6 ituf . uoum^ 

g^OA*«EO«H4*^^OSP'5:5rV^^-CS)'5’C t . 
(>trJZ t ^ o A/D3S}Hf^S*'<50A/D^^a]**A 

A/D^^goA7jmE®fflO±lli!t(iTR8v^oK 
#S^®ISBl t"C . K;l/^®^^S'^oA^J®Eo®tC 
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[00851 

A/D^^S^<^A:<1®ES: A/D^#ao 

A/o^#a 

X 0 1 1. c: b s . 

[01 1 

y n >y 9 0Ti> S . 

[02101 <^:t^®Et^Sl#Sc01i^WISr^ 

1-H18§0T'I>I.. 

[031 :^wa<7)mmm2 

B^^lrS^tllI8S0T'J>l., 

[04 1 

08S0t'S>^ . 

[05 1 «!*<oa®«EH-sa^a<omsi09$r>r:-riiiss0 
'CfcS o 
[061 

Th'yX. (a) 1 0\::vV(OA/Dziyj^- 

( b ) ti 1 2 h'-y h<DA/Day^^ 

[071 ( a ) i> it/ ( b ) 



[081 ( a ) 

(7)A/D 3 yy-t— t A:^lEHWI2rS^'t® » 

( b ) ( illi ! itiiliSs < OA ^)« E *^ Rtet * v ^^ iOA / 

Dayji-if l,znthX:ammt:^'t^’Chl . 

imcomm] 

2 

21 atfiT'O-y^' 

2 1 a 

3 litfiECU 
31, 31 A ®EttSI¥a 
311. 313. 316. 319, 320 X^ yf- 
dsi ~ H 4 x>f ' y ^# a ) 

3 12 ayr'y^ (^M#a) 

314. 314B 

3 15 A/D ay-'''— 3^ (A/D^¥^a) 

316A, 316B D/Aay-'''— ^ 

4#^a: D/A^#a) 

3 1 7 fl]«it©i[sp¥a (IS 1 «m;t®i(S9#a) 

3 17A ^«ffi%^®l«l¥a 

3 1 7 B lOffll^a ( ^«JBE^®lffll¥a t S 1 il 

it/IS2(3JJ^t®JfflI#S) 



[011 
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mwm ® 

»P51]i«!®ltj^a555§ia 

( 72 )^ 8 ^ m. 

»R!ftMaTli^ti555Ste 



2G035 MOl AB03 AC16 AD13 AD20 
AD26 AD28 AD45 AD56 AD65 
5H030 AS08 FFOO FF41 FF43 FF44 
5J022 AAOl BA07 BA08 CCOl CD02 
CF02 CF07 




